Learning object repositories are a shared, open and public space; however, the possibility and ability of personal expression in an open, global, public space is crucial. The aim of this study is to explore personal spaces in a big learning object repository as a facilitator for adoption of Open Educational Resources (OER) into teaching practices and to gain more insight into different types of OER user behaviors by analyzing the users' behaviors in the Bookmark Collection of MERLOT (a personal space, formerly known as Personal Collection), along with other community activities in that repository: writing comments and peer reviews, as well as sharing learning materials, learning exercises, and contents that were built with the content builder. In addition, using a data mining methodology, most active Bookmark Collection contributors (N=507) were classified into clusters of users with the same patterns of activity. Three clusters resulted, which gave insights into different types of contributor behavior. Furthermore, it was found that personal spaces are applicable for a variety of uses with diverse goals. Members create personal spaces for their own use, while allowing others to view and copy; or for other users. Personal space encourages the reuse of learning materials and enables the construction of unique learning processes that suit the learner's needs. They may offer the possibility of personalizing public repositories and promoting the reuse of OER.
Introduction
The current global trends of sharing and retrieving Open Educational Resources (OER) provides a strategic opportunity to improve the quality of education as well as facilitate policy dialogue, knowledge sharing, and capacity building (Downes, 2007; Bonk, 2009; Hilton, Wiley, Stein, & Johnson, 2010; Hilton & Wiley, 2011; Hart, Chetty, & Archer, 2015) . However, despite the many advantages inherent in OER (Downes, 2007) , the level of OER adoption into common teaching practices remains quite low (De Liddo, 2010; Murphy, 2013) due to a variety of barriers and challenges (Cannell, Macintyre, & Hewitt, 2015; Bernstein, 2014; Pirkkalainen & Pawlowski, 2013) . Furthermore, some have argued that OER are still mainly created in the developed World (Butcher & Hoosen, 2012) .
OER are commonly stored, used, adapted, remixed and shared within learning object repositories (Clements, Pawlowski, & Manouselis, 2015) , which are a shared, open, and public space; however, the possibility and ability of personal expression in these repositories is crucial. The aim of this study is to explore personal spaces in a big learning object repository as a facilitator for adoption of OER into teaching practices and to gain more insights into different types of OER user behaviors by analyzing users' behaviors in the Bookmark Collection of MERLOT (a personal space, formerly known as personal collection), along with other community activities in the repository, such as: writing comments, peer reviewing, submitting learning exercises, and content builder materials. In addition, using a data mining methodology, the Bookmark Collection users were classified into clusters based on their activity.
The Bookmark Collection is a module that members can access easily to use for specific purposes, classes, or topics. The owner of the Bookmark Collection can annotate each collection to easily explain its purpose, a pedagogical approach, and if it relates to a specific course. This study is an initial step toward understanding the experience of the repository members who adopt these Bookmark Collections, along with understanding the advantages of these collections and their instructional value. This study provides data regarding the usage rate of Bookmark Collections and describes the extent of materials reused through them; it profiles the users and describes the extent of their use and aims.
Theoretical Framework
In today's knowledge society, knowledge and skills play a major role in reducing poverty and promoting growth. The future of countries is increasingly dependent on the knowledge, skills, and resourcefulness of their people. Education is of vital importance in the knowledge society, as a source of basic skills, a foundation for development of new knowledge and innovation, and an engine for socio-economic development. It is, therefore, a critical requirement in creating knowledge societies that can stimulate development, economic growth, and prosperity (Butcher, 2010 (Wiley, 2007) . OER are defined as "technology-enabled, open provision of educational resources for consultation, use and adaptation by a community of users for non-commercial purposes" (UNESCO, 2002) . OER refers to educational resources that are freely available over the Web or the Internet for use by educators and learners without an accompanying need to pay royalties or license fees (Butcher & Hoosen, 2012) . They are predominantly used by teachers and educational institutions to support course development, but they can also be used directly by students. OER include learning objects such as lecture material, references and readings, simulations, experiments and demonstrations, as well as syllabi, curricula, and teachers' guides. OER are a relatively new phenomenon, which may be seen as part of a larger trend toward openness in education, including more well-known and established movements such as Open Source Software (OSS) and Open Access (OA) (Hylén, 2006) .
Institutions and organizations such as MIT, Carnegie Mellon, Berkeley, Connexions Globe, The National Science Digital Library, MERLOT and others are offering a wide range of free learning materials online in different configurations, such as: free educational courses (e.g. MIT open courseware) and textbooks; repositories of learning objects (e.g. Globe and MERLOT) that manage access to reusable learning content, as it has been defined by several authors (Monge, Ovelar & Azpeitia, 2008) ; open source learning management systems (e.g. Moodle) and open software tools. These are offered openly and for free, contrary to the policy that was acceptable by universities and educational institutions not long ago (Abelson, 2008; Malloy & Hanley, 2001; Taylor, 2007) .
The concept of OER has gained significant currency around the world, becoming a subject of heightened interest in policy-making and in institutional circles as many people and institutions explore its potential to contribute to improved delivery of education and its ability to tackle some of the key problems facing education systems (Butcher & Hoosen, 2012) . For the first time in human history we have the tools to enable everyone to attain all the education they desire (Wiley, Green, & Soares, 2012) . The current global trends of sharing and retrieving materials, through which multiple content developers offer their learning materials to the public free of charge, provide a strategic opportunity to improve the quality of education as well as facilitate policy dialogue, knowledge sharing, and capacity building. OER provide a significant opportunity to share both content knowledge and pedagogical practice. However, Hilton, Wiley, Stein & Johnson (2010) claim that "it is important to recognize that 'openness' is not a dichotomous concept; rather, there is a continuum of openness. Designers of OER should decide early on whether they wish to facilitate reuse and redistribution only, or if they also want enable revising and remixing.
Those who wish to facilitate reuse and remix of OER should license their works accordingly (p.43)." Furthermore, Hilton, Lutz, & Wiley (2012) claim that an important element of OER is the permission to use the materials in new ways, including revising and remixing them. However, the revision and remix rates for OER are relatively low and not always encouraged by the institution, both within higher education institutions and other informal educational systems.
Learning Object Repositories
Learning Objects (LOs) are often defined as digital entities that can be used and reused in the process of learning and education and are considered by many as the cornerstones for the widespread development and adoption of e-learning initiatives (Cechinel, Sanchez-Alonso & Garcia-Barriocanal, 2011) . LOs are elements of a new type of computer-based instruction grounded in the object-oriented paradigm of computer science. Object-orientation highly values the creation of components (called "objects") that can be reused (Dahl & Nygaard, 1966) in multiple contexts. This is the fundamental idea behind LOs: instructional designers can build small (relative to the size of an entire course) instructional components that can be reused a number of times in different learning contexts. Additionally, LOs are generally understood to be digital entities deliverable over the Internet, meaning that any number of people can access and use them simultaneously (as opposed to traditional instructional media, such as an overhead or video tape, which can only exist in one place at a time). Those who incorporate LOs can collaborate on and benefit immediately from new versions. These are significant differences between LOs and other instructional media that have existed previously (Wiley, 2000) . Friesen (2009) points out modularity as a technological and design attribute for the object and its content, with emphasis on the "self-contained," "building block," or "object-oriented" nature of the technology.
Bookmark Collections (personal spaces), and Content Builder Web pages, all designed to enhance the teaching experience of an online learning material. The learning materials are categorized into 18 different learning material types. A large selection of materials in MERLOT also has assignments and comments attached to them. It is additionally possible to add any material to a personal space (Bookmark Collection), which helps in organizing teaching materials for different purposes.
MERLOT is not only a learning materials repository but it is a free and open online community of resources designed primarily for faculty, staff, and students of higher education from around the world to share their learning materials and pedagogy (Jorum, 2006; Reisman, 2009) . MERLOT is a leading edge, user-centered, collection of peer reviewed higher education, online learning materials, catalogued by registered members and a set of faculty development support services.
MERLOT's strategic goal is to improve the effectiveness of teaching and learning by increasing the quantity and quality of peer reviewed online learning materials that can be easily incorporated into faculty designed courses.
Personal Spaces
Personal spaces in learning object repositories allow users to construct, preserve and present knowledge in a way uniquely suited to their individual patterns of use by utilizing technological tools to mark materials such as tags, bookmark collections, etc. (Razavi & Iverson, 2006; Cechinel, Sánchez-Alonso, & García-Barriocanal, 2011; Qian, 2010) . Alongside the many advantages inherent in sharing and integrating materials in a public space, personal spaces are still supported, which allow users self-expression within the learning and creative process.
Personal workspaces within open repositories allow the construction of a unique learning process in private spaces that suit the learner's needs. Creators of these learning processes can use materials developed by others and include them in their personal spaces within the repository. At the same time they may transfer learning materials from their personal spaces and into the public space and thus share them with others. It is the decision of the creators whether to make personal use of the new processes, or to distribute them to other users. The building blocks -the learning objects -remain in the public domain, yet the construction of the new process takes place in a personal space.
The MERLOT Bookmark Collection is a Web-based tool which provides personal space for users.
It is an online format suitable for large-scale adoption. It is applicable in a variety of uses and can be used by ALL (members and non-members, faculties and students, k-12 teachers, librarians, content developers, etc.), all over the world, free of charge and with no need for special skills and tools other than access to the internet. Consequently, the Bookmark Collection is a highly cost effective approach to supporting instruction and learning processes.
MERLOT Bookmark Collections may offer the stimulating possibility of personalizing public learning object repositories, with the emphasis on the individual. Even though they add a strong element of personalization to the system, they still retain the many institutional benefits of learning object repositories.
Methodology and Methods

Study Aims and Questions
The aim of this study is to explore personal space as a facilitator for adoption of OER into common teaching practices and to gain more insights into different types of OER user behaviors in public repositories by analyzing users' behaviors in the Bookmark Collection of the MERLOT repository (www.merlot.org), a personal space, formerly known as Personal Collection, along with other community activities in the repository, such as: writing comments, peer reviewing, submitting learning exercises, and content builder materials. The characteristics of Bookmark Collections and their use are examined in order to understand how they can promote the use of OER, enhance pedagogical content knowledge and engage the repository members. In order to provide a wide view of the Bookmark Collection process in MERLOT and benefits to the repository users, the usage rate of Bookmark Collections will be measured and the user profiles and the extent of their use and aims will be described. This study is an initial step toward understanding the experience of the repository members who adopt these personal spaces. 
Study Field
The study was initially conducted on the Bookmark Collections which were cataloged in the MERLOT repository as of July 2014 (N=20,138 collections). Subsequently, the study focuses on the 9,802 contributors to these collections.
Method
The MERLOT repository automatically accumulates a vast amount of data in its server Web-logs.
Through Web mining techniques, access to the server database was enabled and data regarding the Bookmark Collections that were cataloged in the MERLOT repository was retrieved. The data regarding the Bookmark Collections was extracted directly from the server Web-logs and was 
Results
This section provides data regarding the usage rate of personal spaces (Bookmark Collections) and describes the user profiles; and the extent of their use and aims, as an initial step toward understanding the activity patterns of the repository members who contributed these Bookmark Collections and subsequently reused OER.
The Usage Rate of Bookmark Collections
MERLOT has 124,523 members (as of July 8, Analysis of Bookmark Collection content, using keywords, was conducted as well. Observation of words used in the Bookmark Collections can be visualized using "words cloud", as shown in Figure 1 (the number of word instances is reflected in the font size of each word). The cloud shows topics related to teaching and learning, assessment, information, technology, etc. in various disciplines, such as science, chemistry, biology, language, history, arts, and music. Many of the creators are active users in MERLOT. Of the 9,802 that created collections, 1,288 members have also contributed materials and peer reviews to the repository, written comments, and submitted learning exercises. It was further found that 95% of the collection creators have contributed between 1-10 items to the repository (including their collections). The affiliation of this group of collection creators is presented in Table 1 . Table 1 The
Affiliation of the Active Groups of Collection Creators (N=1,288)
Affiliation
Number of Creators Faculty 739
Student 244
Teacher (K-12) 119
Other 102
Administrator 55
Librarian 29
An ANOVA analysis was used to compare the six types of active contributors from the diverse affiliations to determine whether there were significant differences among them. In order to gain more insight into the different types of contributor behavior and locate groups of contributors with the same patterns of activity, Two-Step Cluster Analysis was conducted for the 507 most active contributors. The included variables were: writing comments and peer reviews, as well as sharing his/her learning materials, learning exercises, and contents that were built with the content builder. Three clusters resulted with good cluster quality and a high Silhouette measure of cohesion and separation (Average Silhouette=0.7) as shown in Figure 3 . The contributors in clusters 1 and 2 were characterized as faculty members while the contributors in the 3 rd cluster were characterized as students. Cluster 2 (2%) was unique with its high level of activity; the faculty members in this cluster were markedly using the collections and uploaded a large number of materials for various uses and aims (some of the uses and aims will be presented in the next section -Bookmark Collection Uses and Aims). These members shared learning exercises and resources with the community that they created using the content builder. They also sent comments and peer reviews. The contributors in clusters 1 (56.6%) and 3 (41.4%) were active as well, while the faculty members (cluster 1) were more active in each activity, especially in organizing different materials in their personal spaces.
The ANOVA analysis yielded significant differences among the three clusters (P<0.001) regarding all activity types as shown in Table 4 . 
Bookmark Collection Uses and Aims
The findings show that Bookmark Collections are applicable for a variety of uses. In this section various common usages will be presented.
MERLOT members create collections for various uses with diverse goals: for their own teaching use (e.g. my tools, my resources), while allowing others to view and copy; for other users, such as the students in their courses and other students; for teachers of their discipline; for their professional community, etc. 
Discussion and Conclusion
The possibility and ability of personal expression in a shared open, global, and public space is needed. Personal spaces allow users to express themselves within the learning and creative process. Users construct, preserve, and present knowledge in a way uniquely suited to their individual patterns of use. Creators of these learning processes can use materials developed by others and include them in their personal spaces within the repository. Personal spaces enable the construction of a unique learning process in private spaces that suits the learner's needs, and therefore, increases user/member satisfaction. Furthermore, the number of personal spaces (such as Bookmark Collections which are known by their previous name: Personal Collections) for learning material has been demonstrated to be highly correlated with quality, since it is positively associated with good materials for every category of discipline, and the rating threshold in which it has presented significant difference (Cechinel et al., 2011) . As personal collections are known to be a good predictor of high ratings (García-Barriocanal & Sicilia, 2009) , this is reflecting that items included in many collections are more likely to have high ratings and to be recommended (Sicilia, García-Barriocanal, Sánchez-Alonso & Cechinel, 2010) .
Only members can create Bookmark Collections; however, everyone (MERLOT members or nonmembers) can view and use Bookmark Collections (the new name for Personal Collection) available in MERLOT (Ochoa & Duval, 2009 ). All collections are shared with the community; they are completely online, and can be used at any time and any place. The collection can be customized easily and quickly for individual needs without requiring special technical knowledge, and is applicable for a variety of uses. In this study, quite a big community of MERLOT users were found to be very active contributors in the public spaces, as well as in the personal spaces. The use of personal spaces for various needs by this community enhanced the reuse of OER. Furthermore, in addition to the reuse of OER in their personal spaces and sharing them, they were found to be active as a community by writing comments, sharing in learning exercises, and resources that they built using the content builder, as well as doing peer reviews of OER available in the repository. This finding is reinforced alongside the claim that once the community is strong enough, the user-generated collaborative quality instruments such as peer reviews, comments, and rankings can be trusted more to assure the quality of the LO repositories and Computersupported Collaborative Learning (CSCL) environments (Clements, Pawlowski, Manouselis, 2015) .
In this paper the usage of Bookmark Collections in the MERLOT repository has been discussed theoretically and empirically evaluated. The findings of this study will help us gain insight into the actual process of PC publication in the MERLOT repository, along with adaptation to other communities connected to MERLOT. Understanding the process of creation and usage of personal spaces within learning object repositories will help the administrator of the repositories to design and plan the technological infrastructure needed to receive, store, and share the published personal spaces, along with adapting to other communities that are connected (in this case MERLOT communities). Policy-makers can also use this analysis to evaluate the best approaches for encouraging contributors to publish their personal spaces. In further study, distribution methods of personal spaces and best practices will be explored in order to better help OER users to organize their resources effectively for various aims and needs.
